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AFFIDAVIT OF LINDA MORGAN UNDER 37 C.F.R. §_U32JU 
My name is Linda Morgan. I am a Metallographer at the J.W. Harris Co., and 



have held that position for the last 10 years. I have been employed by J.W. Harris Co. for a total 
of 10 years. 



I have reviewed the PL 1 493 1 9 reference, and was requested to make brazing 



pastes in accordance with the teachings of that reference. To form a paste using 80% alloy 
powder and 20% carrier, I made the following calculations: 



For a 25g alloy sample: 

alloy = 80% by mass 

25g = 80% (x) 

where x = total mix 

x = 25g/80%= 31.25gtotal 

total - alloy = carrier 

31.25-25 g = 6.25g carrier 

Carrier is: 80% water = 0.8 x 6.25g = 5g 

18%glucose = 0.18x6.25g= 1.1 25g 
2% Me cellulose - 0.02 x 6.25g = 0.125g 
total = 6.25g 



I made a paste using 80% alloy powder (25g) and 20% carrier (6.25g) for each of 
alloys A-K, which were provided to me in powder form. Thus, I followed the teachings of the 
reference exactly as set forth therein. 
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Further declarant sayeth naught. 



I hereby declare that all statements made herein of my own knowledge are true 
and that all statements made on information and belief are believed to be true, and further that 
these statements were made with the knowledge that willful false statements and the like so 
made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the 
United States Code and that such willful false statements may jeopardize the validity of the 
application or any patent issuing thereon. 

In Witness Whereof, I hereto set my hand and seal at i&iAA.jt^ UtH-^^H^ frj-Lc 
. this 31st day of August . 2005 . 



County of Hamilton; 

Before me 31st day of August . 2005, personally appeared Linda Morgan , known to me to 
be the person whose name is subscribed to the foregoing and acknowledged that she executed the 
same as her free act and deed for the purposes therein contained. 




State of OHIO: 



:ss. 




[N^fliy's Seal Herej 



Malay »«M!fc8Me«? Ohio 



ROS€lytAiW L WILEY 



Mrtaty PiASc. 8te*> of CW© 
feCtsraitotass Bpta Oct as, 3306 



'V 4 



Page 2 of 2 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Serial No.: 10/628,651 

Filed: July 28, 2003 

Group Art Unit: 1742 

Examiner: Sikyin Ip 

Applicant: Joseph W. Harris 

Title: PHOSPHORUS-COPPER BASE BRAZING ALLOY 

Attorney Docket: JWH-59US 

Confirmation No . : 4424 



FIRST AFFIDAVIT OF ROBERT HENSON UNDER 37 C.F.R. S 1.132. f 1 

My name is Robert Henson. I am the Technical Director of the J.W. Harris Co., 
and have held that position for the last ten years. I have been employed by J.W. Harris Co. for a 
total of twenty-seven years. In my current and past capacities with J.W. Harris Co., I have had 
extensive experience with brazing alloy compositions, various forms of brazing components, the 
use of brazing fluxes, and the brazing of copper parts. I work with customers on brazing 
applications and conduct braze training courses. I chair the American Welding Society A5H 
subcommittee on Brazing Filler Metals and Fluxes. I am also an American Welding Society 
Certified Welding Inspector. 

I have reviewed the PL 149319 reference. Under my direction, alloys A-K, as set 
forth in the table below, were made into powders at my direction. 



Alloy 


P 


Sn 


Si 


Ni 


Ag 


Sb 


Cu 


A 


0.1 


25 


0.5 


0.1 


15 


0.1 


Balance 


B 


1 


6 


0.5 


0.1 


15 


0.1 


Balance 


C-l 


3 


6 


0.5 


0.1 


15 


0.1 


Balance 


C-2 


3 


6 


0.5 


0.1 


0 


0.1 


Balance 


D-l 


6 


11 


0.5 


0.1 


15 


0.1 


Balance 


D-2 


6 


11 


0.5 


0.1 


0 


0.1 


Balance 


E 


6 


4 


0.5 


0.1 


15 


5 


Balance 


F 


6 


8 


0.5 


0.1 


15 


3 


Balance 


G 


11 


9 


0.5 


0.1 


15 


5 


Balance 


H-l 


11 


6 


0.5 


0.1 


15 


0.1 


Balance 


H-2 


11 


6 


0.5 


0.1 


0 


0.1 


Balance 
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I 


4 


8 


0.5 


0 


0 


0 


Balance 


J 


10 


1 


0.5 


0 


0 


0 


Balance 


K 


6.7 


6.65 


0.15 


0 


0 


0 


Balance 



The powders had about a 50 mesh size, which corresponds to a majority of particles being below 
297 urn. Alloy A corresponds exactly to the example set forth in the second-to-last line of the 
Polish Abstract, but falls outside the claimed ranges in the present application. Alloys B through 
H-2 all fall within the broad range disclosed in the second sentence of the Polish Abstract, 
mainly with the phosphorus and tin contents varied from that of Alloy A, but each falls outside 
the claimed ranges in the present application. Alloys I-K fall within the broad range disclosed in 
the second sentence of the Polish Abstract, and fall within the claimed ranges in the present 
application. 

Upon my further direction, Lynda Morgan formed a carrier containing 80% water, 
18% glucose and 2% methyl cellulose, in accordance with the specific example provided in the 
last sentence of the Polish Abstract, and then mixed this carrier with each of Alloy Powders A 
through K so as to provide a paste containing 80% of the alloy powder and 20% of the carrier, 
which is indicated by the Polish Abstract as being typical for a brazing paste. 

taught by the Polish Abstract. 1 was unable to get the paste to properly melt and flow. Attached 
to my Affidavit are several pictures illustrating the inability to properly melt and flow the braze 
paste. 

1 . The first picture is entitled "T- Joint — - Paste A, No Flux, After Braze 
Test." There was some melting and flowing, but large globs of paste remained, and a 
smooth fillet could not be obtained. In addition, we were unable to melt and flow the 
braze paste at temperatures below 1292°F. When the alloy did start to melt, a pyrometer 
(Fluke Instruments 50S) was used to measure the heat applied to the paste. In the first 
test run, the temperature reading was 1524T; and in the second test run, the temperature 
reading was 1 536°F. Due to using a handheld pyrometer, the measurement had to be 
taken away from the actual braze, so the temperature readings are understated from what 
the actual reading would be at the alloy melt location. Thus, temperatures well in excess 
of 1 500°F were needed to get the paste to begin to melt and flow. 

2. The second picture is "T-Joint — Paste B, No Flux, During Heating." The 
third picture is entitled "T- Joint — PasteB, No Flux, Heated State." The fourth picture is 
"T-Joint — Paste B, No Flux, After Braze Test." The second picture shows the paste at a 
copper T-joint during the heating process, while the second picture shows the heated T- 
joint after the heat is removed, but still in the red-hot heated state. As shown in both 
those pictures, the paste simply formed globules and did not melt and flow into the joint 
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to form a braze. The third picture further shows the copper T-joint having a bright red 
color, which indicates a very high heat was put into the part to attempt to melt the paste, 
and even then, melting did not occur to form a braze. The fourth picture shows what 
happened when we continued to heat the paste to attempt to get it to melt and flow. The 
paste still didn't melt and flow, and eventually, the copper base metal melted instead. 

3. The Polish Abstract stated that the brazing could be performed below 973 
K, which corresponds to 1292°F, but I was not able to obtain a braze either below that 
temperature, or at temperatures well above that temperature. The first four pictures 
attached specifically show the attempt to braze a paste using Alloys A and B. I also 
attempted several other of the Alloys A-K, and obtained essentially identical results with 
each attempt, namely, the pastes either simply would not melt and flow, or when they did 
flow, it required excessive heat well above 1 292°F. 

4. Thus, I attempted to follow the teachings of the Polish Abstract, both in its 
broad teachings and its specific example, and I was unable to form a braze using a 
brazing paste as taught therein. 

The Polish Abstract does not suggest that a flux must be used in addition to the 
carrier, and as one skilled in the art, I would read the reference to imply that the carrier is used 
instead of a flux. Nonetheless, I attempted to form a braze by adding a standard commercial 
brazing flux in an amount of 1 gram of flux per 3 grams of powder/carrier paste. Attached to this 
Affidavit is a fifth picture entitled "Paste with Flux on Coupon" which shows a paste formed 
from Alloy Powder C-l and the carrier, and then mixed with the flux and brazed onto a copper 
coupon. The braze is very bumpy, showing that the powder still does not melt completely nor 
flow properly, even in the presence of a flux, and heat damage occurred to the coupon, as 
indicated by the purple colored ring around the braze. While a braze could theoretically be 
obtained from this paste using a commercial flux, the braze would not be acceptable due to the 
number of particles that did not melt and remain as solid particles within the braze, and due to 
heat damage to the part. 

Sixth and Seventh pictures entitled "T-Joint - Paste E, Before Braze Test" and 
"T- Joint - Paste E, With Flux, After Braze Test" are also attached. The sixth picture shows the 
paste of Alloy E on a clean copper T-joint with no flux added, prior to brazing. The commercial 
flux was then added at a 3 : 1 ratio and a braze joint formed, as shown in the seventh picture. The 
braze did enter the capillary, although it took a long period with high heat to get the paste to 
flow. A significant amount of black oxide formation occurred, as can be seen in the photograph. 
Thus, while the addition of a flux permitted a braze to be formed, the braze would not be 
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commercially suitable. 

Thus, I carried out experiments in an attempt to duplicate the teachings of 
the Polish Abstract, which were to combine an alloy powder with a methyl 
cellulose/glucose/water carrier to form a paste, and to braze the paste to copper 
components at a temperature below 1292°F. Following these teachings, I was unable to 
form any brazed joints because I could not get the paste to melt and flow at temperatures 
below or above 1292°F. As one skilled in the art, the Polish Abstract suggests to me that 
a flux need not be used due to the presence of the carrier. However, the only possible 
way to form a brazed joint from the brazing paste was to use a known commercial flux, 
and even then, a commercially suitable brazed joint could not be obtained. 

Further declarant sayeth naught. 

I hereby declare that all statements made herein of my own knowledge are 
true and that all statements made on information and belief are believed to be true, and 
further that these statements were made with the knowledge that willful false statements 
and the like so made are punishable by fine or imprisonment, or both, under Section 1001 
of Title 18 of the United States Code and that such willful false statements may 
jeopardize the validity of the application or any patent issuing thereon. 



In Witness Whereof, I hereto set my hand and seal at 
this 31st day of August , 2005. 




State of OHIO: 

:ss. 

County of warren; 

Before me 31st day of August , 2005, personally appeared Robert Henson , known 
to me to be the person whose name is subscribed to the foregoing and acknowledged that 
he executed the same as his free act and deed for the purposes therein contained. 




Notary Public 



My Commission Expires: 
[Notary's Seal Here) L WfLEY 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Serial No.: 10/628,651 

Filed: July 28, 2003 

Group Art Unit: 1742 

Examiner: Sikyin Ip 

Applicant: Joseph W. Harris 

Titfe: PHOSPHORUS-COPPER BASE BRAZING ALLOY 

Attorney Docket: JWH-59US 

Confirmation No.: 4424 

SECOND AFFIDAVIT OF ROBERT HENSON UNDER 37 C FX1U32JU 

(1) My name is Robert Henson. I am the Technical Director of the J .W. Harris Co., 
and have held that position for the last ten years. I have been employed by J .W. Harris Co. for a 
total of twenty-seven years. In my current and past capacities with J. W. Harris Co., I have had 
extensive experience with brazing alloy compositions, various forms of brazing components, the 
use of brazing fluxes, and the brazing of copper parts. I work with customers on brazing 
applications and conduct braze training courses. I chair the American Welding Society A5H 
subcommittee on Brazing Filler Metals and Fluxes. I am also an American Welding Society 
Certified Welding Inspector. 

(2) I have reviewed the PL 149319 reference. Under my direction, alloys A-K, as set 
forth in the Table 1, attached hereto, were melt and cast into billets at my direction. A charge 
card, which is a list of components used to charge the furnace, was prepared for each melt, 
including the materials charged in, and final charge component percentages. Cooling curves 
were also made to establish the liquidus and solidus temperatures, as well as any thermal arrests. 
The charge cards and cooling curves are attached in the Exhibit, which includes sections labeled 
ALLOY A through ALLOY K. The numerical values for the temperatures are also provided in 
Table 1. 

(3) Alloy A corresponds exactly to the example set forth in the second-to-last line of 
the Polish Abstract, but falls outside the claimed ranges in the present application. Alloys B 
through H-2 all fall within the broad range disclosed in the second sentence of the Polish 
Abstract, mainly with the phosphorus and tin contents varied from that of Alloy A, but each falls 
outside the claimed ranges in the present application. Explanations for each alloy are provided in 
the "Comments" column in Table 1. Alloys I-K fall within the broad range disclosed in the 



Page 1 of 9 

6a 



second sentence of the Polish Abstract, and fall within the claimed ranges in the present 
application. 

(4) For each alloy, at my direction, we attempted to extrude the billets into rod (wire) 
using a production extrusion press. The results for each alloy are also set forth in the Exhibit 
within each section, on a page entitled "R & D RUN," including comments and pictures, where 
possible, for each alloy. Commercial BCuP alloys generally extrude at speeds of 20-25 FPM. 
From a production cost standpoint, if a solid brazing component cannot be produced from the 
alloy efficiently, then the alloy will not be suitable as a commercial brazing alloy. If the wire 
"hot shorts", that means it breaks into pieces. If the alloy cannot be extruded without hot 
shorting, then the alloy is not capable of being fabricated into one of the solid component forms 
that are claimed in the present application. After the alloys are extruded, the rod or wire is 
wrapped onto a reel for storage and shipping. If the wire is too brittle, it cannot be wrapped onto 
the reel, and will likely not be capable of forming a braze without cracks, and thus, is not suitable 
as a wire brazing component. 

(5) At my direction, the rods extruded per the above data were braze tested, without 
the use of a flux. While known commercial fluxes may be used, for example a flux-cored wire, 
phosphorus-copper brazing alloys, as a class defined by the American Welding Society, are 
generally considered to be self- fluxing in that they are capable of being brazed without the use of 
a flux. These phosphorus-copper alloys are primarily designed to braze copper, so we tested 
each with several copper parts. We first brazed a copper "T" shaped joint to evaluate capillary 
flow. We then brazed a copper tube to a coupling and a "return bend". Both of these are 
common brazed assemblies. For several of the compositions, we also included a Bend Test. 
Many compositions will produce a braze in some type of connection, although not necessarily a 
reliable, sound braze. Most important, however, is if the brazed part exhibits suitable strength or 
ductility for service. A common use for these products is in brazing cooling and refrigeration 
connections. These applications are subject to high vibration and temperature cycling, and thus, 
the braze must be capable of withstanding the conditions without cracking and ultimately failing. 

(6) For Alloy A, we also sectioned the tube joint to see what type of capillary 
penetration occurred. A sound brazed connection depends on filler metal flow into the capillary. 
If the alloy does not penetrate, the joint will often fail in service. 
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(7) Results for the brazing tests are discussed below, and color pictures of the test 

samples are provided in the Exhibit, within the respective section for each alloy. Also provided, 
is a summary of the alloy, its temperature characteristics, and its potential suitability as a 
commercial wire or rod brazing alloy. 



ALLOY - A 

T Joint - Sluggish flow. Seemed to run and stop. This is likely due to low phosphorus content. 

Tube - Can "cap" but there is rough appearance and poor flow. 

Return bend - No sample done 

Bend Test - Many surface cracks 

Tube Section Test - No braze penetration. 

Comments: While the alloy was extruded into rod form for experimental purposes, based upon 
my experience, it would not be practical to extrude this alloy on a commercial basis due to a run 
speed that is well below that of commercial BCuP alloys, the high potential for hot shorting, and 
brittleness. Because of the extremely low phosphorus content, this alloy would not likely be 
considered a BCuP alloy, and brazing cannot be accomplished without the use of a flux. The 
alloy had poor flow, and did not penetrate the capillary. Standard commercial brazing filler 
metals, as well as Alloy K, typically produce 70% minimum linear penetration. The braze lacks 
strength and ductility, as indicated by the extensive cracking from the bend test, which is 
consistent with the brittleness exhibited by the alloy during extrusion. 



ALLOY - B 

T Joint - Sluggish flow. Seems to have high surface tension, or the low phosphorus content 
reduces wetting. 

Tube - Slow flow. Seems to be some liquation of lower melting constituents. Required frequent 
rod additions to fill joint. 

Return Bend - Required high heat and had to add rod frequently around the joint to fill. 

Comments: While the alloy was extruded into rod for experimental purposes, based upon my 
experience, it would not be practical to extrude this alloy on a commercial basis due to a very 
slow run speed (well below commercial BCuP alloys) and the high potential for hot shorting. 
The alloy has a very wide brazing temperature range (1045°F-1669°F), no major thermal arrest, 
and very high liquidus temperature. Therefore, the brazing temperature for this alloy is 
prohibitively high, being at or near 1669°F. In addition, because of the low phosphorus content, 
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this alloy is not considered a BCuP alloy, and brazing cannot be accomplished without the use of 
a flux. The alloy had poor flow, did not melt completely (the alloy liquated, meaning that it 
separated, with some constituents melting and others remaining solid), and required repeated 
additions to fill the joints. This alloy would not be suitable for commercial brazing in wire or 
rod form. 



ALLOY - C-l 

T Joint - Reasonable flow. 

Tube - Suitable flow around joint. Higher phosphorus content helped flow. 
Return Bend -- Required fairly high heat to fill and cap. 

Comments: The liquidus temperature is still high for this alloy, although the increase in 
phosphorus did lower that temperature, and a major thermal arrest is observed. This alloy was 
hard to extrude, and based upon my experience, it would not be practical to extrude this alloy on 
a commercial basis due to the very slow run speed (well below commercial BCuP alloys) and 
high potential for hot shorting. An improvement in the ability to flow was observed, but the 
amount of heat required to fill the joint and form a cap is still prohibitive. 



ALLOY - C-2 

T Joint - Liquated heavily, requires close heat monitoring to ensure sufficient preheat to prevent 
this. 

Tube -- Requires high heat. Caps, but appears there is limited penetration. 

Return Bend - Caps, but requires high heat. We suspect there is limited penetration. 

Comments: Compared to Alloy C-l , the absence of silver in this alloy results in a very high 
liquidus temperature, although a major thermal arrest is still observed. This alloy was hard to 
extrude, and based upon my experience, it would not be practical to extrude this alloy on a 
commercial basis due to the very slow run speed (well below commercial BCuP alloys) and high 
potential for hot shorting. The heavy liquation of the alloy and necessity for close monitoring 
makes it impractical for use. More importantly, the lack of penetration into the joints means that 
the braze will have a high likelihood of failure in service, and thus is not a reliable braze 
material. 



ALLOY -D-l 

T Joint - Very fast flow as expected with high Sn, P, and Ag content. 

Tube -- Flows quickly, doesn't fill wide gaps, leaves voids, and is difficult to cap. 
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Return bend - Difficult to fill the gap at the flare. 
Bend Test - Cracks in braze. 

Comments: Good temperature profile, but the alloy was hard to extrude, and based upon my 
experience, it would not be practical to extrude this alloy on a commercial basis due to the slow 
run speed (well below commercial BCuP alloys) and high potential for hot shorting. In addition, 
the wire was extremely brittle, and could not be wrapped onto a reel. During the braze tests, the 
alloy flowed too quickly, such that gaps could not be filled and voids were left in the brazed 
joints of the tube and return bend. These brazed parts would be scrapped upon visual inspection. 
In addition, the braze cracked in the bend test, such that if the parts were not scrapped, there is a 
high likelihood of failure in service. Thus this alloy is not a reliable braze material. 



ALLOY - D-2 

T Joint - Flows quickly - good capillary flow. 
Tube - Good flow, somewhat hard to build cap and bridge gaps. 
Return bend - Caps OK but have to add rod at many spots to fill. 
Bend Test - Cracks in braze. 

Comments: Good temperature profile, but the alloy was hard to extrude, and based upon my 
experience, it would not be practical to extrude this alloy on a commercial basis. In addition, the 
wire was extremely brittle, and could not be wrapped onto a reel. During the braze tests, the 
alloy flowed too quickly, such that gaps could not be easily filled and voids were left in the 
brazed joints of the tube and return bend. These brazed parts would be scrapped upon visual 
inspection. In addition, the braze cracked in the bend test, such that if the parts were not 
scrapped, there is a high likelihood of failure in service. Thus, this alloy is not a reliable braze 
material. 



ALLOY - E 

T Joint - Free flowing, good capillary. 

Tube - Flows quickly, difficult to bridge gaps and make cap. 

Bend Test - OK 

Comments: Good temperature profile, but the alloy was hard to extrude, and based upon my 
experience, it would not be practical to extrude this alloy on a commercial basis due to the very 
slow run speed (well below commercial BCuP alloys) and high potential for hot shorting. 
During the braze tests, the alloy flowed too quickly, such that gaps could not be easily filled and 
a raised cap did not form. Thus, this alloy is not a reliable braze material. 
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ALLOY - F 



T Joint - Flows OK, but appears to be surface "dross," which refers to surface scum that forms 
as a result of oxidation. 

Tube — Marginal flow and capping ability - tends to quickly follow heat down the side of the 
coupling. 

Return Bend - OK flow and cap. 
Bend Test - Many cracks across braze. 

Comments: OK temperature profile, but alloy could not be extruded into wire or rod form. The 
extruder was repeatedly plugged by the material and hot shorting was extreme. Dross was 
observed, which is unacceptable for a commercial brazing alloy, and the braze cracked in the 
bend test, such that there is a high likelihood of failure in service. Thus, this alloy is not a 
reliable braze material. 



ALLOY - G 

Comments: The alloy could not be extruded into rod or wire form. The high phosphorus, tin and 
antimony contents proved to be disastrous. The alloy had a very high liquidus and the solidus 
could not be identified. Braze tests using a solid braze component could not be performed. 



ALLOY -H-l 

Comments: The alloy could not be extruded into rod or wire form. Lowering the tin and 
antimony content did not help— the high phosphorus content proved to be disastrous. The alloy 
had an even higher liquidus and the solidus only appeared to be identified. Alloy has a very 
wide brazing temperature range (1069°F-1620°F), and no major thermal arrest. Therefore, the 
brazing temperature for this alloy is prohibitively high, being at or near 1 620°F.Braze tests using 
a solid braze component could not be performed. 



ALLOY -II-2 

T Joint - Quick flow. 

Tube - Flows OK, but can't cap without a second pass. 
Coupon # 1 - Rough bead on plate - appears to be "dross". 
Bend Test - Cracks in braze. 
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Comments: Without the silver addition, the liquidus temperature is even higher for this alloy, 
although a major thermal arrest is observed. While the alloy was extruded into rod for 
experimental purposes, based upon my experience, it would not be practical to extrude this alloy 
on a commercial basis due to very slow run speed (well below commercial BCuP alloys) and 
poor heating of the billet. The alloy is very brittle after extrusion, and breaks into pieces when 
hand bent. Surface dross is observed, and the braze cannot be formed with a raised cap, even 
after a second pass. More importantly, the braze cracks in the bend test, which is consistent with 
it's brittle nature after extrusion, and thus, this brazing alloy would have a high likelihood of 
failure during service. Thus, this alloy is not a reliable braze material. 



ALLOY - 1 (Alloy of Invention) 

T Joint - Good capillary flow. 

Tube - Good flow and cap. 

Return Bend - OK, good cap. 

Bend Test - Good, only small, slight crack. 

Comments: The liquidius temperature is a bit high due to the phosphorus content being at the 
lower end of the desired range, but a thermal arrest is observed. The alloy was able to be 
extruded into rod form with good flow properties and acceptable run speed, although the 
resulting rod/wire was brittle. Additional experimentation, including working the wire, may 
improve the ductility. The braze tests showed good braze performance, including good flow and 
cap formation. Only a slight, small crack was observed in the bend test. This alloy could 
potentially be used commercially, if the brittleness after extrusion can be improved, but the run 
speed may be limited to the lower end of speeds considered suitable for production. 



ALLOY - J (Allov of Invention) 

T Joint - Good capillary flow. 

Tube ~ Good flow, slightly less capping ability due to higher phosphorus. 
Bend test - One crack. 

Comments: The brazing temperature range, although narrow, is on the high end for this alloy, 
demonstrating the effect of having phosphorus near the upper end of the claimed range, and tin at 
the lower end. An improvement in the temperature profile could be obtained by using 9% or less 
phosphorus and/or using more tin. The rod/wire was also very brittle after extrusion, although a 
high run speed was possible. During braze testing, the alloy flowed well, but the high 
phosphorus content limits the capping ability and contributed to a crack forming during the bend 
test. Again, an improvement would be expected with a lower phosphorus content. 



Page 7 of 9 



ALLOY - K (Alloy of Invention) 

T Joint - Good flow. 



Tube - Good flow and capping ability. 
Bend Test - No cracks. 

Comments: Good temperature profile — narrow brazing temperature range and low liquidus 
temperature. Fast run speeds during extrusion and wire was not brittle. During braze tests, the 
alloy flowed well, formed good caps and smooth brazes, had good penetration, and the braze did 
not crack during the bend test. Capable of being commercially produced, and no evidence of 
likelihood of failure in service. 

SUMMARY: 



characteristics and deposit characteristics, however, are unsuitable for commercial production 
brazing based upon my experience. Either cost would be very high due to poor 
extrusion/drawing characteristics, or flow is either too sluggish or too fluid. Some of the Alloys 
could not be extruded into wire form. Further, some of the brazed joints do not exhibit the 
necessary ductility to produce braze assemblies subject to stress or vibration, and some of the 
joints have voids therein and limited penetration thus making them susceptible to service 
failures. In addition, the temperature profiles for several the Alloys were unacceptable. 
(8) From my experiments, I have shown that the temperature characteristics for phos- 

copper brazing alloys can vary widely with composition, such that a low and narrow brazing 
temperature range is not inherent in the broad composition ranges disclosed in the Polish 
Abstract. To produce brazing alloys that are suitable for commercial use, it is necessary to 
understand the interaction between the various elements in the alloy, and the effect that too much 
or too little of an element can have on the fabrication and brazing characteristics of the alloy. 
The Polish Abstract discloses a broad phosphorus range with no appreciation of the negative 
effect of too little or too much phosphorus. In fact, the example provided in the Polish Abstract 
would not likely qualify for inclusion as a phos-copper braze alloy by the American Welding 
Society. In addition, the Polish Abstract does not appreciate the limits that the inventor of the 
present application discovered with respect to the limitation on tin and antimony content. 



Most of the Alloys A through H-2 can produce brazed joints. The melting 



Page 8 of 9 




($(9) It is my opinion that the Polish Abstract does not teach one skilled in the art how 

to produce a suitable solid brazing component. It is further my opinion that a powder metal is 
not understood by one skilled in the art to be a solid brazing component, as that term is 
commonly understood. 

Further declarant sayeth naught. 

I hereby declare that all statements made herein of my own knowledge are true 
and that all statements made on information and belief are believed to be true, and further that 
these statements were made with the knowledge that willful false statements and the like so 
made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the 
United States Code and that such willful false statements may jeopardize the validity of the 
application or any patent issuing thereon. 

In Witness Whereof, I hereto set my hand and seal at JL'Z) £ -'. ^kC- 
this 31st day of August , 2005. 



Robert Wenson 
State of OHIO: 
County of warren; 

Before me 3 1st day of August, 2005, personally appeared Robert Henson . known to me 
to be the person whose name is subscribed to the foregoing and acknowledged that he executed 
the same as his free act and deed for the purposes therein contained. 



Notary Public 
My Commission Expires: S' "*- c " <--«-*■' , 

ROSEMARY L WILEY 

[Notary's Seal Here! Nota* Pttfa, m&^om 
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R&D RUN 



ALLOY: "A" 



P Sn Si Ni 

CHEMISTRY: 0.1 25 0.5 0.1 

Container Temp: 950 

Billet Size: 3 1/2x5" 
Billet Weight: 14#s 

Billet #1 Temp: 940 
Billet #2 Temp: 820 
Billet #3 Temp: NA 

Run Speed: 10 FPM 

Break Over Pressure: 750 

Comments: 

Billets very silver in color 
Billets very brittle, rough exterior 
1st billet too hot. Container too hot 
Wire very brittle. 

Bad flow pattern when trying to increase extrusion speed 
Wire silver in color. Wire got hot short very easily. 
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R&D RUN 



CHEMISTRY: 

Container Temp: 

Billet Size: 
Billet Weight: 

Billet #1 Temp: 
Billet #2 Temp: 
Billet #3 Temp: 



P 

1 

960 

3 1/2 x 5" 
14#s 

1110 
NA 
NA 



Sn 



Si 

0.5 



Ni 



Ag 

15 



Run Speed: 5 FPM 
Break Over Pressure: 



1680 



Comments: 

Plugged 3 wires on start up. Billet too Hot 

Heated up very quickly. 1110 degrees in 160 Seconds 

Bad Flow Pattern. Could have been from only having 7 wires 

Wire Gold in color. High Flow pressure. 

Hard to extrude. Very slow run speeds. 

Ran no steam. Helped some with the "Hot Short" in wire. 
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R&D RUN 



ALLOY: "C-1" 



P Sn Si Ni 

CHEMISTRY: 3 6 0.5 0.1 

Container Temp: 910 

Billet Size: 3 1/2x5" 
Billet Weight: 14#s 

Billet #1 Temp: 1070 
Billet #2 Temp: NA 
Billet #3 Temp: NA 

Run Speed: 5 FPM 

Break Over Pressure: 1400 



Comments: 

Billet heated up to 1070 degrees in 190 Seconds. Quick 

Hot Short on Start up. Run very slow, 5 FPM. 

Wire seems to be very ductile. 

Too Hot on Start up. Need to run Colder 

Able to Draw wire through an .095 "O" Carbide die. 

Very ductile after being drawn. 

Cosmetically lighter in color than Alloy K. 
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R&D RUN 



ALLOY: "C-2" 



P Sn Si Ni Ag 

CHEMISTRY: 3 6 0.6 0.1 o 

Container Temp: 980 

Billet Size: 3 1/2x5" 
Billet Weight: 14#s 

Billet #1 Temp: 1080 
Billet #2 Temp: 1070 
Billet #3 Temp: NA 



Run Speed: 5-10 FPM 

Break Over Pressure: 1680 

Comments: 

Alloy Hard to Press. Slow Extrusion. 

Hot Short in wire. 

Billet heated up very quickly. 

Able to draw wire to .056 from .106 extrusion 

taking roughly 25% reductions every pass. 

Wire is copper colored in appearance. 
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R&D RUN 



ALLOY: "D-1" 



P Sn Si Ni Ag Sb Cu 

CHEMISTRY: 6 11 0.5 0.1 15 0.1 Balance 

Container Temp: 950 

Billet Size: 3 1/2x5" 
Billet Weight: 14#s 

Billet #1 Temp: 860 
Billet #2 Temp: NA 
Billet #3 Temp: NA 

Run Speed: 10 FPM 

Break Over Pressure: 1100 



Comments: 

Billets Silver/Gray in color 

Wire very brittle, would not wrap around reel. 

Only ran 1 billet 

Cosmetically looks like Alloy K 

Could have ran colder on extrusion 

Hot short after speed of 10 FPM 
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R&D RUN 



ALLOY: "D-2" 



P Sn Si Ni Ag 

CHEMISTRY: 6 11 0.5 0.1 0 

Container Temp: 950 

Billet Size: 3 1/2x5" 
Billet Weight: 14#s 

Billet #1 Temp: 870 
Billet #2 Temp: NA 
Billet #3 Temp: NA 



Run Speed: NA 

Break Over Pressure: NA 

Comments: 

Wire very brittle, would not wrap around reels 
Only ran 1 billet 
Cosmetically looks like Alloy K 
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R&D RUN 



ALLOY: "E" 



P Sn Si Ni Ag Sb Cu 

CHEMISTRY: 6 4 0.5 0.1 15 5 Balance 

Container Temp: 950 

Billet Size: 3 1/2x5" 
Billet Weight: 14#s 

Billet #1 Temp: 1000 
Billet #2 Temp: 950 
Billet #3 Temp: 1000 

Run Speed: 4-5 FPM 

Break Over Pressure: 1600 

Comments: 

Billets had small pits on the outside edge 
Plugged first set up. Hot short on the start up. 

Wire got hot short very easily during extrusion. Top wires 8FPM getting hot short 
Container at 950. Could run colder, may have helped with the hot short in wire. 




I s 



I- 2 



R&D RUN 



ALLOY: 



P 



Sn 



Si 



Ni 
0.1 



Sb 



Cu 
Balance 



CHEMISTRY: 



6 



8 



0.5 



15 



3 



Container Temp: 



950 



Billet Size: 
Billet Weight: 



3 1/2 x 5" 
14#s 



Billet #1 Temp: 
Billet #2 Temp: 



760 
720 



Billet #3 Temp: 

Run Speed: NA 

Break Over Pressure: NA 

Comments: 

Plugged first set up. Extreme hot short 
Plugged second set up, same as first. 
Started colder and slower and wire still plugged. 
Need solidus temperature of alloy. 
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R&D RUN 



ALLOY: 



"G" 



CHEMISTRY: 



P 
11 



Sn 



9 



0.5 



Si 



0.1 



Ni 



Ag 



15 



Sb 



5 



Balance 



Cu 



Container Temp: 



960 



Billet Size: 
Billet Weight: 



3 1/2x5" 
14#s 



Billet #1 Temp: 
Billet #2 Temp: 
Billet #3 Temp: 



860 
NA 
NA 



Run Speed: NA 

Break Over Pressure: NA 

Comments: 

Billet making 'Cracking/Popping" noise while being heated. 

Billet took over 440 Seconds to heat to 860 Degrees. Billet was sweating. 

Did not run. Need to know solidus of alloy. 

No Picture available 
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R&D RUN 



ALLOY: "H-1" 



CHEMISTRY: 



P 

11 



Sn 



6 



0.5 



Si 



0.1 



Ni 



Container Temp: 



960 



Billet Size: 
Billet Weight: 



3 1/2 x 5" 
14#s 



Billet #1 Temp: 
Billet #2 Temp: 
Billet #3 Temp: 



850 
NA 
NA 



Run Speed: NA 

Break Over Pressure: NA 

Comments: 

Billet making "Cracking/Popping" noise while heating up. 

Need Solidus Temperature of alloy 

Plugged set up on start up. Did not try to run again. 

No Picture Available 
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R&D RUN 



ALLOY: "H-2" 



P Sn Si Ni Ag Sb Cu 

CHEMISTRY: 11 6 0.5 0.1 o 0.1 Balance 

Container Temp: 960 

Billet Size: 3 1/2x5" 
Billet Weight: 14#s 

Billet #1 Temp: 800 
Billet #2 Temp: NA 
Billet #3 Temp: NA 

Run Speed: 5-7 FPM 

Break Over Pressure: 1 650 

Comments: 

Billet cracking and popping in the heater for first 20-30 Seconds 
Billet heating very slow in billet heater. 
Wire cosmetically looks like Alloy K 
Wire extremely brittle. 
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R&D RUN 



ALLOY: "I" 



P Sn Si Ni Ag Sb Cu 

CHEMISTRY: 4 8 0.5 o o 0 Balance 

Container Temp: 960 

Billet Size: 3 1/2x5" 
Billet Weight: 14#s 

Billet #1 Temp: 1030 
Billet #2 Temp: 940 
Billet #3 Temp: 935 

Run Speed: 15 FPM 

Break Over Pressure: 1620 



Comments: 

Wire Brownish/Gold in color 

Good Start up 

Wire brittle from Extrusion. 

1 5 FPM Wire Speed. Any faster the wire gets "Hot Short" 

Possible work could be put into wire. Could cut straight lengths from Extrusion 
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R&D RUN 



ALLOY: "J" 



P Sn Si Ni Ag Sb Cu 
CHEMISTRY: 10 1 0.5 0 0 0 Balance 

Container Temp: 960 

Billet Size: 3 1/2x5" 
Billet Weight: 14#s 

Billet #1 Temp: 1070 
Billet #2 Temp: NA 
Billet #3 Temp: NA 



Run Speed: 20 FPM 

Break Over Pressure: 1 600 

Comments: 

Wire Very Brittle. 

Cosmetically looks like Alloy K 

Probably would run high flow pressure. 

1400 PSI at the end of the billet. 

Only ran 1 billet as wire was very brittle. 
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R&D RUN 



ALLOY: "K" 



P Sn Si Ni Ag 
CHEMISTRY: 6.7 6.65 0.15 o o 

Container Temp: 950 

Billet Size: 3 1/2x5" 
Billet Weight: 14#s 

Billet #1 Temp: 1050 
Billet #2 Temp: 850 
Billet #3 Temp: 865 

Run Speed: 20 FPM (could have possibly ran faster) 
Break Over Pressure: 1650 

Comments: 

Some pits on the outside of the billets 

Able to draw 20-30 foot of wire through an .095 carbide die 

Could possibly be worked down for flux coating 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Serial No.: 10/628,651 

Filed: July 28, 2003 

Group Art Unit: 1742 

Examiner: Sikyin Ip 

Applicant: Joseph W. Harris 

Title: PHOSPHORUS-COPPER BASE BRAZING ALLOY 

Attorney Docket: JWH-59US 

Confirmation No.: 4424 



THIRD AFFIDAVIT OF ROBERT HENSON UNDER 37 C.F.R. § 1.132. fll 

My name is Robert Henson. 1 am the Technical Director of the J.W. Harris Co., 
and have held that position for the last ten years. I have been employed by J.W. Harris Co. for a 
total of twenty-seven years. In my current and past capacities with J.W. Harris Co., I have had 
extensive experience with brazing alloy compositions, various forms of brazing components, the 
use of brazing fluxes, and the brazing of copper parts. I work with customers on brazing 
applications and conduct braze training courses. I chair the American Welding Society A5H 
subcommittee on Brazing Filler Metals and Fluxes. I am also an American Welding Society 
Certified Welding Inspector. 

I have reviewed the PL 149319 reference ("the Polish Abstract"). Under my 
direction, alloy A, as set forth in the table below, was made into a powder ("Powder A") at my 
direction. 



Alloy 


P 


Sn 


Si 


Ni 


Ag 


Sb 


Cu 


A 


0.1 


25 


0,5 


0.1 


15 


0.1 


Balance 



The Powder A had about a 50 mesh size, which corresponds to a majority of particles being 
below 297 urn. Powder A corresponds exactly to the example set forth in the second-to-last line 
of the Polish Abstract, but falls outside the claimed ranges in the present application. 

I attempted to braze copper T- Joints using the Cu alloy powder, as taught by the 
Polish Abstract, without the carrier that forms the paste together with the alloy powder, and 
without any commercial brazing flux. Stated differently, I attempted to braze the Cu alloy 
powder in the Example of the Polish Abstract in a fluxless solid powder form without any 
additions to the powder. I was unable to get the powder to melt and flow. Attached to my 
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Affidavit are several pictures illustrating the inability to melt and flow the Cu alloy powder 
taught by the Polish Abstract. 

1 • The first picture is entitled "Powder A: No Carrier; No Flux, Before Braze 
Test." It shows the powder placed at the joint interface of a copper-to-copper T- Joint 
assembly. 

2. The second picture is "Powder A: No Carrier; No Flux, Beginning Heat." 
Heating was accomplished with an oxygen-acetylene torch. I attempted to first heat the 
copper to preheat the metal and avoid melting the braze material (Powder A) 
prematurely. I then directed the torch flame toward the joint. This is an accepted brazing 
procedure. As the picture shows, Powder A had begun to glow, indicating heat, but there 
was no evidence of Powder A melting. 

3. The third picture is "Powder A: No Carrier; No Flux, Copper > 1292°F." 
The picture illustrates that the copper is very hot, but there is still no melting of Powder 
A. At this point, the copper is above 1292°F (973K). 

4. The fourth picture is "Powder A: No Carrier; No Flux, After Braze Test. " 
This picture shows the finished assembly. Powder A finally melted, but did not flow into 
the capillary to effect a braze. The copper assembly had to be heated to a point close to 
its melting temperature, which is about 1980°F, and despite this, a braze could not be 
made. Thus, the final picture of this series shows that even after Powder A melted, it did 
not flow into the capillary, and the two pieces of the T- Joint assembly easily separated. 

5 . The Polish Abstract stated that the brazing could be performed below 973 
K, which corresponds to 1292°F, when the Cu alloy powder (Powder A) is in the paste 
form with the Carrier. The Examiner stated that "PL 149319 teaches to add paste to 
lower the brazing temperature. In view of said teaching in PL 1493 19 that it is 
contemplated within ambit of ordinary skill artisan to eliminate paste when lower brazing 
temperature is not needed. It is well settled that omission of an element (here paste and 
carrier) and its function where not needed is obvious." However, I was not able to obtain 
a braze either below 973K, or at temperatures well above 973K, when using either the 
paste of Powder A + Carrier or when using Powder A alone. Thus, as a skilled artisan, I 
could not form a braze following the teachings of the Polish Abstract either with respect 
to the Cu alloy powder in paste form or in the solid powder form alone. 

6. Thus, I attempted to follow the teachings of the Polish Abstract, both in its 
broad teachings and its specific example, and I was unable to form a braze using a 
brazing paste as taught therein. I also attempted to follow the teachings of the Polish 
Abstract with respect to the Cu alloy powder, but eliminating the use of the Carrier, 
which the Examiner suggested would be contemplated by the ordinary skilled artisan, and 
still was unable to form a braze using the Cu alloy powder as taught therein. 

7. Based upon my experiments, the Cu alloy powder taught by the Polish 
Abstract is not "self-fluxing" on copper, i.e., is does not provide enough de-oxidation to 
readily wet the copper surface, and to thus allow the alloy to melt and flow into the 
capillary to form the braze. 

The Polish Abstract does not suggest that a flux must be used in addition to or in 
place of the Carrier, and as one skilled in the art, I would read the reference to imply that the 
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carrier is used instead of a flux. Nonetheless, I attempted to form a braze by adding a standard 
commercial brazing flux in an amount of 3 grams of flux per 1 grams of powder in place of the 
Carrier. Attached to this Affidavit are several pictures illustrating the effect of commercial flux 
on the Cu alloy powder taught by the Polish Abstract. 

8. The fifth picture is entitled "Paste A: w/ Flux; No Carrier, Before Braze 
Test." It shows the paste of the 1 part Cu alloy Powder A and 3 parts commercial flux 
placed at the joint interface of a copper-to-copper T-Joint assembly. 

9. The sixth picture is "Paste A: w/ Flux; No Carrier, Beginning Heat; Flux 
Flow." Heating was accomplished by the same heating procedure as explained above. 
The picture shows the flux beginning to separate and flow into the joint, but there was no 
evidence of Powder A melting. 

1 0. The seventh picture is "Paste A: w/ Flux; No Carrier, Further Heat; 
Powder Melting." The picture shows the powder beginning to melt. 

1 1 . The eighth picture is "Paste A: w/ Flux; No Carrier, After Braze Test." 
This picture shows the finished assembly with melted braze filler metal in the capillary. 
The flow of Powder A into the capillary was very sluggish. The low phosphorus content 
does not provide enough de-oxidation to readily wet the surface. Only the addition of a 
commercial chemical flux provides that function. 

12. The Cu alloy taught by the Polish Abstract is not "self-fluxing" on copper. 
Phosphorus-copper brazing alloys should be self-fluxing to meet air- 
conditioning/refrigeration needs, and to allow use on copper medical gas piping. In 
medical gas piping, the relevant specifications do not allow flux use on copper 
connections. 

Thus, previously, as set forth in a prior affidavit ("First Affidavit of Robert 
Henson Under 37 C.F.R. § 1.132, 11"), I carried out experiments in an attempt to duplicate the 
teachings of the Polish Abstract, which were to combine a Cu alloy powder with a methyl 
cellulose/glucose/water Carrier to form a paste, and to braze the paste to copper components at a 
temperature below 1292°F. Following these teachings, I was unable to form any brazed joints 
because I could not get the paste to properly melt and flow at temperatures below or above 
1292°F. In the present experiments, I also attempted to duplicate the teaches of the Polish 
Abstract as to the alloy powder alone, but eliminating the Carrier to determine if the Cu alloy 
powder can be used as a solid brazing component. Again, I was unable to form any brazed joints 
because I could not get the powder to melt and flow at temperatures below or above 1292°F. 
Thus, I followed the teachings of the reference and found that neither the paste nor the Cu alloy 
powder taught in the Polish Abstract permits brazing as alleged therein. Further, as one skilled 
in the art, the Polish Abstract suggests to me that a flux need not be used due to the presence of 
the carrier. However, the only possible way to form a brazed joint from the Cu alloy powder was 
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to substitute a known commercial flux for the Carrier, despite the contrary suggestion oftli s 
reference. So, I further found that the Cu alloy powder taught in the Polish Abstract can m t be 
used as a fluxiess solid brazing component. 



Further declarant sayeth naught. 

I hereby declare that all statements made herein of my own knowledge are rue 
and that all statements made on information and belief are believed to be true, and further hat 
these statements were made with the knowledge that willful false statements and the like ! o 
made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of i le 
United States Code and that such willful false. statements may jeopardize the validity of il e 
application or any patent issuing thereon. 

IN WITNESS WHEREOF, I hereto set my hand and seal at Warren County, Ohio, this 24& d iy of 
February, 2006. 




AJuajl^ 



Robert Henson 
State of OHIO: 

:as. 

County of Warren; 

Before me 24th day of February, 2006, personally appeared RobertjH^soiL kno vn to me 
to be the person whose name is subscribed to the foregoing and acknowledged that he e: ecuted 
the same as his free act and deed for the purposes therein contained. 

dLdidb — 





AMY LEINDECKER 

Notary Public, State of Ohio 
My Commission Expires 
March 10, 2009 

HereJ 



Notary P 

My Commission Expires: 5. yj . 200 °[ 
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Within Polish ranges; Sb + Sn > 1 0% — above claimed 
range 

Within Polish ranges; P, Sb, Sn+Sb above claimed range 


Within Polish ranges; P above claimed range, Sn within 
range (opposite D-1) 

Within Polish ranges, but no Ag; P above claimed range, 
Sn within range (opposite D-2) 
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POWDER A: 
NO CARRIER; NO FLUX 
BEFORE BRAZE TEST 




POWDER A: 
NO CARRIER; NO FLUX 
BEGINNING HEAT 




POWDER A: 
NO CARRIER; NO FLUX 
COPPER > 1292°F 




PASTE A: 
W/FLUX; NO CARRIER 
BEFORE BRAZE TEST 




PASTE A: 
W/FLUX; NO CARRIER 
BEGINNING HEAT; FLUX FLOW 




PASTE A: 
W/FLUX; NO CARRIER 
FURTHER HEAT; POWDER 
MELTING 




PASTE A: 
W/FLUX; NO CARRIER 
AFTER BRAZE TEST 
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FOURTH AFFIDAVIT OF ROBERT HENSON UNDER 37 C.F.R. § 1.132, Til 

My name is Robert Henson. My position and credentials have been previously 
set forth in the record for this application. 

I have reviewed my previous affidavit in view of the Examiner's statement on 
page 8 of the Office Action dated May 18, 2006. In retrospect, it does appear that my previous 
statement was not entirely accurate, but rather was an oversimplification. In the previous 
statement, submitted August 18, 2005 and entitled "FIRST AFFIDAVIT OF ROBERT 
HENSON UNDER 37 C.F.R. § 1 .132, I asserted the following: 

A) Alloys B through H-2 all fall within the broad range disclosed 
in the second sentence of the Polish Abstract, mainly with the phosphorus and 
tin contents varied from that of Alloy A, but each falls outside the claimed 
ranges in the present application. 

B) Alloys I-K fall within the broad range disclosed in the second 
sentence of the Polish Abstract, and fall within the claimed ranges in the 
present application. 

With respect to assertion A, the statement is true except with respect to Alloys 
C-2, D-2 and H-2, which do not fall within the scope of the Polish Abstract. Alloys C-l , D-l 
and H-l do fall within the scope, and C-2, D-2 and H-2 are identical, respectively, with the 
exception of the omission of Ag. Upon review, I see that this omission causes Alloys C-2, D-2 
and H-2 to fall outside the scope of the Polish Abstract. However, Alloys C-2, D-2 and H-2 
compared to Alloys C-l, D-l and H-l were simply intended to show the effect of eliminating 
silver. 
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With respect to assertion B, the statement was true in part, but in retrospect, I see 
that I did not include two necessary clarifications. It was my intent to state that Alloys I-K fall 
within the broad range disclosed in the second sentence of the Polish Abstract, and fall within 
the claimed ranges in the independent claims of the present application with respect to the P, Si, 
and Sn contents. Alloys I-K were investigated with the intent to show the relationship, and 
indeed the criticality, of the P and Sn ranges. Further, Alloys I-K do not fall within the scope of 
each and every claim in the present invention. However, Alloys I-K do fall within the scope of 
at least one rejected claim, namely at least claims 35 and 39. 

Declarant did not intend to deceive by these misstatements, but rather made an 
oversimplification when reviewing and attempting to explain a large amount of evidence. Thus, 
the present statement is meant to clarify Applicants intent and to correct the record. 

With respect to the Examiner's comment regarding Alloy F, the present 
application sets forth various interactions between the elements in the alloy, such that the level of 
inclusion of one element takes into account the level of inclusion of the other elements. For 
example, in claim 1, up to 10% tin may be used. However, if antimony is also used, up to a level 
of about 4%, then the tin content may have to be decreased based on the antimony level. This 
relationship is set forth in the present application, and is addressed in the evidence of record. 
Thus, it is possible for various combinations of elements to fall within the literal scope of a 
claim, yet be inoperable or non-ideal. It is my understanding that not all possible embodiments 
of a claim must be operable so long as one skilled in the art can to determine whether an 
embodiment is operable or not in view of the specification. With respect to Alloy F, while it 
technically falls within the scope of claim 1, the instant application teaches that the combination 
of tin and antimony should be no greater than 10%. Alloy F has a combined tin and antimony 
content of 1 1 , such that one skilled in the art can conclude that Alloy F should not be used in 
accordance with the teachings of instant application. 

Further declarant sayeth naught. 

I hereby declare that all statements made herein of my own knowledge are true 
and that all statements made on information and belief are believed to be true, and further that 
these statements were made with the knowledge that willful false statements and the like so 
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made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the 
United States Code and that such willful false statements may jeopardize the validity of the 
application or any patent issuing thereon. 

In Witness Whereof, I hereto set my hand and seal at Warren County, Ohio, this ]2 day of 

July , 2006. 



Robert Henson 

State of OHIO: 
County of Warren-, 

Before me this of July, 2006, personally appeared Robert Henson , known to me 

to be the person whose name is subscribed to the foregoing and acknowledged that he executed 
the same as his free act and deed for the purposes therein contained. 



:t and deed for the purposes therein conti 



Notary Public 

„ . . c . KATHERINE A. BUNCH 

My Commission Expires: Nota ry PubHc. state of Oho 

My Commission Expires Apr 30 201 1 

[Notary's Seal Here] 
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Related Proceedings Appendix 

None 
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